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Description 



The invention relates to a method for the manu- 
facture of composite meat products in which raw 
meat parts are mixed with a protein solution and the 
mixture is given a desired shape. The invention also 
relates to a composite meat product obtained by us- 
ing that mathod 

Composite, for the most part restructured, meat 
products and methods for the manufacture thereof 
are known. These involve the use of pieces of meat 
which are produced during the carving out of car- 
case parts in the meatprocessing industry or in 
butchers' shops. These pieces are too small to be 
sold separately, but the quality thereof is usually so 
good that the processing of such meat parts into 
minced meat is not economically justified but the pro- 
duction of more highly valued, restructured prod- 
ucts therefrom is. 

Such meat products, which consist of meat parts 
which are bonded to each other by means of a pro- 
tein gel, are, for example, known US Patent Specifi- 
cations 3 076 713 and 4 377 597. it is reported 
therein, for example, that meat parts and a fairly 
large quantity of salt are mixed with each other for a 
long time. Under these circumstances a sticky exu- 
date is produced on the surface of the meat If the 
mixture, placed in a mould, is heated, the protein in 
the exudate coagulates, as a result of which a co- 
herent meat product is formed. J. Food Science 42 
(1977), pages 1603-1605 deals with the bonding of 
small pieces of meat by means of a gel consisting of 
the meat proteins myosin and/or actomyosin, which 
gel is also obtained by heating. 

J. Food Science 44 (1979), 1276-1284 descirbes 
binding of meat pieces with various non-meat pro- 
teins, among which bovine blood plasma. The binding 
with bovine Wood plasma is effected by spreading 
the plasma on the surfaces of two meat slices, sand- 
wiching them together, and roasting them until they 
reach an internal temperature of 75°C. The binding 
ability of the heat-produced plasma protein gel was 
unsatisfactory. 

A method for the production of restructured meat 
products, in which raw meat parts are comminuted 
by machine and then mixed with a protein solution 
and the mixture is given a desired shape is, for ex- 
ample, known from US Patent Specification 4 363 
822. According to the method described therein, 
small pieces of raw meat, together with the exudate 
therefrom, are pressed into a mould and frozen. 
The product is marketed in the frozen state. 

The invention relates to a method for the manu- 
facture of composite meat products in which raw 
meat parts are mixed with a protein solution and the 
mixture is given a desired shape. In the method ac- 
cording to the invention a protein solution is used 
which contains fibrinogen in a concentration of at 
least 10 mg/ml and a catalytic quantity of thrombin. 
The mixture is then kept in the desired shape until 
the raw meat particles have been bonded to each 
other. 

The present invention also relates to a composite 
meat product obtained by using the method accord- 



ing to the invention. The bonding of the separate 
meat parts in the present meat product is not pro- 
duced only after the meat product has been heated, 
but is present already in the raw meat product with- 

5 out recourse having to be made to (deep) freezing. 

Although the presence of fibrinogen and 
thrombin in the protein solution is sufficient to form 
a get, it is desirable that the protein solution con- 
tains also catalytic quantities of transaminase 

10 (fibrin-stabilizing factor or blood-clotting factor XI- 
II) and calcium ions in order to obtain a good bonding 
of the raw meat parts. The fibrin-stabilizing factor 
effects, in the presence of calcium ions, a linking of 
fibrin molecules among themselves and of fibrin to 

15 collagen molecules in the meat, as a result of which 
a stronger gel is produced and a good bonding is 
promoted. Calcium ions are naturally present in suf- 
ficiently high concentration in blood plasma and 
meat for the above-named linking of molecules. 

20 Mostly, however, calcium-bonding components are 
used as an anticlotting agent for the blood from 
which fibrinogen is isolated, and for the blood, the 
plasma of which is used as the solvent medium for fi- 
brinogen. Depending on the type and the eoncentra- 

25 tion of a calcium-bonding component which is 
present the free calcium ion concentration may then 
be fairly low during the bonding of meat according to 
the method of the present invention. Therefore ad- 
dition of calcium ions as a calcium salt to the protein 

30 solution may then take place for the sake of certain- 
ty. Because fibronectin is also involved in the link- 
ing by means of the fibrin-stabilizing factor, the 
presence of this substance in the protein solution 
may contribute to the bonding of the gel to the meat 

35 parts. 

The fibrinogen concentration in the protein solu- 
tion is limited by the solubility of the fibrinogen, 
which is approximately 80 mg/ml. To prevent precipi- 
tates or obstructions in the pipes of the equipment 
40 used, it is desirable to use a concentration of at 
most 60% of the saturation concentration. A con- 
centration of 40-45 mgftnl of fibrinogen gives excel- 
lent results. 

To the protein solution a catalytic quantity of the 

45 enzyme thrombin is added. The bonding proceeds 
the more rapidly, the higher the thrombin concentra- 
tion is. In general the protein solution should contain 
at least 1 NIH unit of thrombin per 100 mg of fibrino- 
gen. Preferably a protein solution having a thrombin 

50 concentration of 3-6 NIH units per 100 mg of fibri- 
nogen is used. In this case the time for gel formation 
is approximately 5 minutes, while maximum bonding is 
achieved after a few hours. 
The protein solution may be a solution of fibrino- 

55 gen and thrombin and optionally the other above- 
named substances in water, in a salt solution or in a 
buffer. The salt solution and buffer may contain at 
most 1 mol of common salt per litre. If a buffer solu- 
tion is used, this may be, for example, a phosphate 

60 buffer with a pH of at least 5, preferably of 7.0-8.0. 

It is advantageous to use blood plasma as the 
protein solution with a fibrinogen concentration in- 
creased to at least 1 0 mg/ml. The use of plasma is ad-' 
vantageous because plasma contains not only fi- 

65 brinogen but also other substances which have an 
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Influence on the conversion of fibrinogen to fibrin 
and the Unking of the fibrin formed to the bonding 
tissue (collagen). Thus, plasma contains the fibrin- 
stabilizing factor already mentioned above which 
links fibrin molecules to each other and to the con- 
nective tissue. The animal species from which the 
plasma is derived may be the same as that of the 
meat to be bonded but this is not necessary for the 
bonding. . 

In performing the method according to the inven- 
tion the raw meat parts are simply mixed with the pro- 
tein solution and the whole is arbitrarily shaped. 

By means of the method according to the in- 
vention a high-grade product can be made from 
small pieces of raw meat, the quality of which is too 
high to process them into minced meat In this con- 
nection it is possible to start from one type of meat, 
but also from a mixture, such as barbecue meat, and 
to bond it to form one raw meat part Another impor- 
tant application of the present invention is in the 
manufacture of rolled meats. If the parts of a rolled 
meat to be bonded to each other are treated in the 
raw state with the protein solution described above 
a good bonding is obtained, which is also retained 
after roasting. In this case a rolled meat is obtained 
which in the roasted state does not fall apart on cut- 
ting 

The fterinogen required in the method according 
to the invention is a commercial product which is 
prepared from animal plasma by means of precipita- 
tion. The conditions for precipitation are created by 
adjusting varying temperatures, alcohol concentra- 
tions and/or pH values. The precipitates are ob- 
tained by filtration or oentrifugation. The fibrinogen 
may be direved from the same species of animal as 
that of the meat parts to be bonded, but this is not 
essential for the bonding. 

The thrombin is also a commercial product which 
Is prepared from mammalian plasma, in particular bo- 
vine plasma. . . 

The method according to the invention may be 
performed at temperatures above freezing point to 
the temperature at which the thrombin and/or fibn- 
nogen is denatured, in general at a temperature of 
0°-55 c C. ^ , 

The term "meat parts" also means game and fowl 
parts as well as fish parts. 

The dimensions of the meat parts to be treated 
are not important In general the invention will be ap- 
plied to relatively small meat parts which cannot be 
sold separately- 

The invention is explained by reference to the fol- 
lowing examples. 



Example* 

A fibrinogen solution and a thrombin solution 
were used for the bonding of small, raw meat parts 
having a weight of 20 to 50 gram and derived from 
pig shoulder muscles. The fibrinogen solution con- 
tained 50 mg of fibrinogen per ml and consisted of 
bovine blood plasma in which 60 mg of fibrinogen 
powder (total protein content 87%, fibrinogen con- 
tent 72.3%) per ml was dissolved. 



The thrombin solution was made by dissolving 
thrombin powder in 0.6 M calcium chloride solution 
to give a concentration of 40 NIH units of thrombin 
per ml. , . 0 c 

5 A mixture of 1 80 ml of fibrinogen solution and 12.6 
ml of thrombin solution was used for bonding 3 kg of 
the above-named meat parts. The small pieces ot 
meat having a temperature of 10°C, were mixed for 
this purpose with the fibrinogen/thrombin solution 

10 and transferred within 5 minutes to a trough-shaped 
container (30x10x12 cm), air Inclusions between the 
small pieces being avoided as much as possible. The 
whole was set aside for a night in a cooled room (Oto 
4°C) in order to obtain a good gel and bonding. The 

15 composite and shaped meat product was removed 
on the following day from the container and cut into 
slices 1.5 to 2 cm thick. The bonding in these slices 
was sufficiently strong and stable for further 
proxessing as a fresh meat product 

20 

Example II 

The bonding method for fresh meat using fibrino- 
25 gen and thrombin was used in the preparation of 
rolled beef. After removal of membranes of the 
covering of the upper rump which was still present, 
the said muscle meat was salted and seasoned. The 
surface was then moistened with the fibnno- 
30 gen/thrombin solution as described in Example I. The 
part of the meat which was on the outside after roll- 
ing up was not moistened. Approximately 125 ml of 
bonding medium was used for 2 kg of meat 
After rolling up. tightly binding with string, and al- 
35 lowing to bond at 0 to 4°C for one night a stronly 
bonded rolled meat was obtained which after roast- 
ing could be cut into well bonded slices. This applied 
both to thin slices (1 to 2 mm) and to thick slices (1 to 
1.5 cm). 

40 

Claims 

1. Method for the manufacture of composite meat 
45 products, in which raw meat parts are mixed with a 

protein solution and the mixture is given a desired 
shape characterized in that the protein solution con- 
tains fibrinogen in a concentration of at least 10 
mg/ml and a catalytic quantity of thrombin and that 
50 the mixture is kept in the desired shape until the raw 
meat parts are bonded to each other. 

2. Method according to daim 1, characterized in 
that the protein solution also contains a transami- 
nase (fibrin-stabilizing factor) and calcium ions. 

55 3. Method according to daim 1 or 2, character- 
ized in that the protein solution has a fibrinogen con- 
centration of 1 0-80 mg/ml. _ . . 

4. Mehtod according to daims 1-3, c^aractereed 
in that the protein solution contains at least 1 NIH 

60 unit of thrombin per 1 00 mg of fibrinogen. 

5. Method according to claim 4, characterized in 
that the protein solution contains 3-6 NIH units of 
thrombin per 100 mg of fibrinogen. 

6. Method according to claims 1-5, characterized 
65 in that the protein solution is blood plasma having a 
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fibrinogen concentration increased to at least 10 
mg/ml. 

7. Mehtod according to claims 1-5, characterized 
in that the solvent of the protein solution is water or 
a salt solution. 

8. Mehtod according to claim 7, characterized in 
that the salt solution contains at most 1 mol NaCI per 
litre. 

9. Method according to claim 7, characterized in 
that the salt solution is a buffer solution having a 
pH of at least 5. 

10. Method according to claim 9, characterized in 
that the buffer solution has a pH of 7.0-8.0. 

11. Method according to claim 1, characterized in 
that the method is carried out at a temperature of 0- 
55°C. 

1 2. Composite meat product obtained by using the 
method of any of claims 1 to 1 1 . 



Patentansprttehe 

1. Verfahren zur Hersteliung zusammengesetz- 
ter Reischerzeugnisse, bei dem rohe Fleischteile 
mit einer Proteinl6sung vermischt warden und dem 
Gemisch eine gewOnschte Form gegeben wird, da- 
durch gekennzeichnet, daB die Proteinldsung Fi- 
brinogen in einer Konzentration von mindestens 10 
mg/ml und eine katalytische Menge Thrombin enth&it 
und daB des Gemisch so lange in der gewQnschten 
Form gehaKen wird, bis die rohen Reischteile anein- 
ander gebunden sind. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Protein!5sung zusatzlich eine 
Transaminase (fibrinstabilisierender Faktor) und 
Calciumionen enthatft 

3. Verfahren nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daB die Proteinldsung eine Rbrino- 
genkonzentration von 10-80 mg/ml aufweist 

4. Verfahren nach den AnsprQchen 1 bis 3, da- 
durch gekennzeichnet, daB die Proteinldsung minde- 
stens eine NIH-Bnheit Thrombin pro 100 mg Fibrino- 
gen enth&lt 

5. Verfahren nach Anspruch 4, dadurch gekenn- 
zeichnet daB die Proteinldsung 3-6 NIH-Bnheiten 
Thrombin pro 100 mg Fibrinogen enthilt 

6 Verfahren nach den AnsprQchen 1 bis 5, da- 
durch gekennzeichnet, daB die Proteinlosung Blut- 
plasma mit einer auf mindestens 10 mg/ml erhdhten 
Rbrinogenkonzentration ist 

7. Verfahren nach den AnsprQchen 1 bis 5, da- 
durch gekennzeichnet daB das L6sungsmittel der 
Proteinldsung Wasser oder eine Salzl6sung ist 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet daB die Salzlosung hdchstens 1 Mol NaCI 
pro Liter enthalt 

9. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die Satzt6sung eine PuffertSsung mit 
einem pH von mindestens 5 ist 

10. Verfahren nach Anspruch 9, dadurch ge- 
kennzeichnet daB die PufferlSsung einen pH von 
7,0-8,0 besitzt 

11. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Verfahren bei einer Temperatur 
von 0-55°C durchgefuhrt wird. 
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12. Zusammengesetztes Reischerzeugnis, erhal- 
tan durch Anwendung des Verfahrens gem§B einem 
der AnsprQche 1 bis 1 1 . 



Revendications 

1. Precede de preparation de produKs de viande 
composes dans lequel des parties de viande brute 
sent m6lang£es k une solution de prolines et il est 
donne au melange une 'forme d6slr6e, caracterise 
en ce que la solution de prot&ines contient du fibri- 
nog£ne selon une concentration d'au moins 10 mg/ml 
et une quantity catalytique de thrombine, et en ce 
que le melange est maintenu k la forme d£siree jus- 
qu'St ce que les parties de viande brute adherent les 
unes aux autres. 

2. Precede selon la revendication 1, caracterise 
en ce que la solution de prolines contient egaie- 
ment une transaminase (facteur stabilisateur de la 
fibrine) et des ions calcium. 

3. Precede selon la revendication 1 ou 2, caracte- 
rise en ce que la solution de prolines ptesente une 
concentration en fibrinogen* de 10 k 80 mg/ml. 

4. Proc6d6 selon les revendications 1 k 3, carac- 
terise en ce que la solution de prolines contient au 
moins une unite NIH de thrombine pour 100 mg de fi- 
brinogfene. , 

5. Precede selon la revendication 4, caracterise 
en ce que la solution de proteines contient de 3 k 6 
unites NIH de thrombine pour 100 mg de fibrogfcne. 

6. Precede selon les revendications 1 & 5, carac- 
terise en ce que la solution de prolines est du plas- 
ma sanguin dont la concentration en fibrinogene est 
augmentee jusqu a & au moins 10 mg/ml. 

7. Precede selon les revendications 1 k 5, carac- 
terise en ce que le solvant de la solution de proli- 
nes est de I'eau ou une solution saline. 

8. Precede selon la revendication 7, caracterise 
en ce que la solution saline contient au maximum une 
mole de NaCI par litre. 

9. Precede selon la revendication 7, caracterise 
en ce que la solution saline est une solution tampon 
dont le pH est d'au moins 5. 

10. Proc6d6 selon la revendication 9, caracterise 
en ce que la solution tampon a un pH compris entre 
7,0 et 8.0. 

11. Precede selon la revendication 1, caracterise 
en ce que le precede est mis en aeuvre k une tempe- 
rature comprise entre 0 et 55*C. 

12. Produit de viande compose obtenu en utflisant 
le procedd de Tune quelconque des revendications 1 
&11. 
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